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introduCtion 1
In 1 autumn 2013, Chinese President Xi Jinping successively proposed the "Silk Road Economic Belt" and the "21st Century Maritime Silk Road" initiatives that are collectively known as the "One Belt, One Road" Initiative (hereafter referred to as the "OBOR"). In 2015, with the release of the "Vision and Actions on Jointly Building 'One Belt, One Road'" (hereafter referred to as the "Vision and Actions"), the creation of the Asian Infrastructure Investment Bank (AIIB), and the establishment of the Silk Road Fund, the "One Belt, One Road" Initiative has moved on to the stage of implementation. Europe plays an important role in the OBOR initiative. As stated in the "Vision and Actions", the OBOR initiative focuses on "connecting the vibrant East Asia economic circle at one end and the developed European economic circle at the other end", as an attempt to revive the historical Eurasian "Silk Roads." In particular, the "belt" is a land route designed to connect China with Central Asia, Eastern and Western Europe. Note that the meaning of connectivity is all dimensional and multi-tiered, including policy, facility, trade, finance and culture (NDRC 2015) . An important component is to construct international railway transport connections and establish new industrial clustering areas along them.
Policy analyses and debates have focused on the OBOR initiative since its introduction. It em-1 We would like to thank Jing Li, Hans-Jörg Schmerer, Yun-wing Sung, Markus Taube, Yifan Zhang, the participants at the First International Joint Seminar on the New Silk Road and Sino-European Cooperation, the Shanghai-Hong Kong Development Institute 2015 Annual Conference, the First Silk Road Dialogue and 2016 Annual Conference of the Silk Road Think Tank Association, and a seminar at Nanjing University of Science and Technology for helpful comments and discussions. Special thanks to Tobias Fausten, Wenyang Luo, Jiajia Ma, and Hui Zhu for their contributions to this project, and to the Duisburger Hafen AG and the Chongqing Social Science Academy that allowed us to conduct interviews. All errors, of course, remain our own.
bodies China's new opening-up strategies developed in response to the altered domestic and international circumstances (Lin 2015) . If all the OBOR initiative's goals are realized, it will significantly affect China and Europe and will become a propeller for hinterland development. The extent of its potential effect and influence on trade between China and Europe are still pending for answers. In this paper, we focus on the nine Chinese-European trains that are already in operation, and conduct a pilot study on the effect of these Silk Road railways on the trade between China and its trading partners in Central Asia and Europe. Of course, the OBOR initiative is a very recent development and most of the big projects still have not been carried out. Besides, for the nine railway lines under study, the earliest one started to operate in 2011, the latest one started to operate in 2015, and each line evolves very quickly. It is still too early to draw a conclusion regarding the OBOR initiative's impacts at this stage, but a systematic study of the nine Chinese-European trains may serve as a starting point in order to evaluate the OBOR initiative's potential effect on trade between China and Europe.
Although using railroads to move goods from one place to another is one of the oldest forms of modern trade, the idea and scope behind the New Silk Road railways are totally new and the potential is huge. In the era of the Internet and globalization, linking continents by intercontinental railways might give birth to a real transportation revolution. This is because, compared to ocean shipping, the intercontinental railways have significantly reduced the time needed; compared to air shipping, the intercontinental railways have significantly reduced the transportation costs by 40 percent; 2 and, compared to road networks, Nonetheless, thus far, there is a clear gap in the literature with regard to research on the relationship between railway infrastructure and trade. Most research on the relationship between infrastructure and trade has primarily focused on the roles played by road and port infrastructure (Nordas & Piermartini 2004; Hummels 2007) . Although there are some econometric studies researching the effects of railways on trade, these focus primarily on country-specific developments and do not review the effect of railway infrastructure connecting various different countries and regions on trade (Donaldson 2012; Donaldson and Hornbeck 2013) . This gap is largely due to the earlier absence of such cross-country large-scale projects. The identification of this clear gap in the infrastructure/ trade literature propels us to use the OBOR initiative as a means to investigate the further implications of railway infrastructure for trade.
By utilizing the gravity model, we compare the trade patterns of the countries along the railways to the countries that have no railway connections to China. We find the New Silk Road railways facilitate bilateral trade between China and countries along the railway lines. Railway connection has a positive effect on China's exports to its trading partners in Central Asia and Europe, especially the export of manufactured goods, machinery and transport equipment, and miscellaneous manufactured articles. Moreover, railway connection has a positive effect on China's imports of food and live animals from its trading partners, although the effect on the total imports is not significant. In this regard, our finding echoes Celbiş's et al. (2014) conclusion that infrastructure has a slightly larger impact on exports than on imports, and supports Egger and Larch's (2004) results on the effects of railway networks on promoting international trade.
The remainder of this article is organized as follows. Section 2 will provide overviews on the railway networks and the history and trend of trade between Europe and China. Section 3 will explain the theoretical approach and the empirical model. Section 4 elaborates in further detail upon the independent and dependent variables and the data. Section 5 contains the multiple regression analysis, revealing several patterns in trade between China and the selected countries. Section 6 illustrates our findings by using a case study on the "Chongqing-Xinjiang-Duisburg" cargo rail route (known as the "Yuxinou" railway).
The final section illustrates our conclusions. (Zhang 2014) .
In November 2014, Yixinou started operations from Yiwu to Spain. Yixinou has by far the longest transportation distance among all these railways between Europe and China. As Yiwu is a city famous for its small commodities, the train usually carries miscellaneous goods to Spain. It transports Spanish products, including wine, olive oil, and cured ham back to China as well (Liu 2015) . As the train only started operating in late 2014, the newly connected countries of the Ukraine, France and Spain are not considered in the present study. They should, however, form part of future research on the OBOR initiative.
Haou, the most recently incorporated railway line connecting China with Europe, began operations in June 2015. It runs from Harbin and reaches its final destination in Hamburg. The first shipments included clothing, electronic components, and automobile parts. Currently product shipments from Harbin originate from Japan, South Korea, and northern China. As the transportation time through Haou is 15 days, it is quite convenient for companies to ship their products through this railway because it diminishes the transportation time by 50 percent (Egorova 2015). Table 1 gives a summary of all the nine rail ways. Although it cannot be concluded directly from these graphs that the recent increase in imports is due to the New Silk Road railways, they can be used as a reference for the general development of Sino-EU trade. One of the most critically acclaimed approaches to the study of trade relations is the gravity model. Since the 1960s, it has become a popular instrument in empirical foreign trade analysis (Kepaptsoglou et al. 2010) . The model stresses that trade increases with the size and proximity of the trading partners (Porojan 2001 ).
The basic form of the gravity model for two economies labelled i and j can be described by the following equation:
According to the gravity model, exports from country i to country j are explained by their economic sizes (Y i and Y j ), their direct geographical distances and a set of other variables, such as tariffs and geography (all these can be captured by d i j ).
For example, whether or not the country has a connection to the sea is considered to be one significant variable. Therefore, economic size and the geographical distance between countries are especially highlighted. Studies have revealed that the distance is particularly important: roughly one quarter of world trade by value occurs between countries that share a land border and half of world trade occurs between partners less than 3000 kilometres apart (Berthelon & Freund 2004) . Until quite recently, for trade with distant partners, nearly all merchandise trade moved via ocean and air modes (Hummels 2007) .This also points to the innovation and creativity behind the New Silk Road by rail, because it is completely new in its integrated approach to connect China and Europe through railway networks. The gravity model's insights -especially its assumption that projects like the OBOR project may increase the flow of goods through the reduction of transport costs -are useful for our project.
The following empirical model is used to estimate the effect of the new Silk Road intercontinental railways on trade between China and its partners.
In equation (2) 
data CoLLeCtion and anaLYsis
We collected a panel data with 28 countries from the years 2005 to 2014 in order to observe the growth or decline of trade volumes in this tenyear time span. This allows us to discern a reasonable time frame before and after the railway connections started operations.
The number of EU countries in this study was narrowed down to 25 instead of all the 28 members. Croatia, Bulgaria and Romania are excluded because these three countries joined the EU after 2007. In the meantime, three non-EU countries (Belarus, Kazakhstan and the Russian Federation) were added to our dataset. From the nine railways we observed, all of them have a connection with Belarus and the Russian Federation, and six of them have a connection with Kazakhstan. Belarus, Kazakhstan and the Russian Federation serve as important passing stations on the railway lines. We think the 'One Belt, One Road' project will have a large impact on these three countries' economies and trade as well.
The trade volume data are subdivided into the ten SITC categories. We chose the SITC Revision 3 nomenclature because in the WITS databank, the latest revision of SITC Revision 4 is only available for a very limited number of years. In order to achieve uniformity in our dataset, we collected the data of trade flows listed by SITC Revision 3.
This trade data was collected for exports (from various countries to China) and imports (from China to various other countries). Gross exports and imports were collected from the WITS dataset, because they include both net exports and re-imports in the export data, and net-imports and re-exports in the import data. In short, the gross figures cover the whole movement of goods, without subtracting re-exports or re-imports from the raw figures. As the effect of the railways on the movement of goods across borders is the object of the present study, gross exports and imports are chosen as the main dependent variables.
The weighted tariff average can reflect the average tariff numeric more realistically than the simple average tariff. The simple tariff average merely calculates the sum of all tariff rates divided by the quantity of the rates. This regulation mixes all the products together and ignores the difference that some products are less or much more imported or exported than others. The weighted tariff average, however, measures the differences in imports and exports.
Google Maps was utilized to measure the direct distance between the 28 countries' capitals and Beijing. Landlocked countries are assigned a "1" (no access to the sea) and "0" represents the countries not landlocked. With Google Maps, it is possible to observe whether a country is landlocked or not. We decided to collect this data because the geography of a country may have a large impact on its international trade. The Caspian Sea was judged to not have an influence on international trade, which is why Kazakhstan is recorded as landlocked.
As for the railway connection, we use "1" to represent the existence of a railway connection between China and the partner country for a certain year. Before the year in which the railway started operation, "0" represents the absence of a railway connection. For example, in the case of Germany we have "0" for 6 years (from 2005 to 2010) and "1" for 4 years (from 2011 to 2014).
GDP data was collected for China and for all the other countries included in the study. Although we attempted to collect data as intact as possible, some data still contained missing values, such as in the weighted tariff averages.
In the export data, missing values occurred for small countries, which export very insignificant quantities of the respective categories to China in some years and probably close to nothing in other years. In this case we assume that the missing values are actually equal to zero and changed the data accordingly. In the import data, the missing value for Finland, SITC 9 for 2011, was replaced by the average of the values from 2010 and 2012. This is because the values around the year 2011 suggest that the value cannot be expected to be equal to zero. The average of the year before and after the missing value provides an educated guess as to the real trade volume for 2011. Regarding the rest of the import data, the assumption that missing values are equal to zero was found to be accurate. The observation of Russian imports and exports in the year 2014 was excluded from the analysis altogether, as all trade figures are missing.
Missing tariff values in the export data were replaced by the average of all available tariff values for the respective exporting country. Unlike the tariffs imposed by the Chinese side, the tariffs imposed by the other countries against Chinese products show a clear downward trend over time. Therefore, the missing tariff values in the import data were replaced by the tariff value of the year before, assuming that the tariff in year t is closely related to the tariff in year t − 1. The total trade volume per country and year was computed by summing the values of all 10 SITC categories.
resuLts
In this section, the results of the regression analysis are presented. Coefficients at a significance level of p = 0.01 are considered to be significant effects. The regression analysis is performed first on the export data (exports from various countries to China) and then on the import data (imports from China to various countries). All regression analyses presented here include the country dummy and the year dummy, which serves to control for country-specific and year-specific effects. We also take into account the data clusters when estimating the standard errors.
In the first regression test, the effect of the predictor variables on the log transformation of the total exports was investigated. Strikingly, whether the respective country has a rail connection to China or not had no significant effect on the de-pendent variable. According to our expectations, significant negative effects on exports were observed for distance, the landlocked variable and the Yuan to Dollar exchange rate. Though the hypothesis that the rail connection has a significant effect on exports cannot be verified here, the high R value (R 2 = 0.98) demonstrates that the regression model used here has a high predictive validity (see Table 2 ).
In a further regression analysis of the export of all individual SITC categories, a positive significant effect was found only for category 0 (food and animals). Here, the exports increased on average by 100.6 percent for the countries that are connected by rail (see Table 3 ). This effect is very large and is given further attention in the discussion section.
Next, a regression model to investigate the effects on the log transformation of total imports from China was conducted. In this case, the rail connection variable was found to have a significant positive effect. The coefficient observed is 0.279. This means that a country which is connected to China by one of the OBOR railways imports on average 27.9 percent more commodities from China than a country which is not connected (see Table 4 ). Significant negative coefficients were observed for the Yuan to Dollar exchange rate and the landlocked variable. An additional significant positive effect was observed for the Yuan to Dollar exchange rate. Contrary to our expectations, slightly positive and significant effects were observed for the tariff and distance variables.
The significant results for the total import data warrant a further analysis of import figures of selected SITC categories. Categories for which the trade by train between China and the other countries can be expected to be especially Robust standard errors controlling for clusters in parentheses; * p < 0.05; ** p < 0.01 significant are SITC 5 (chemicals and related products), SITC 6 (manufactured goods) and SITC 7 (machinery and transport equipment). Category 7 also covers electrical appliances such as laptops, which are partly transported from Chinese production hubs such as Chong qing to European markets via the new OBOR train routes.
No significant effect of the rail connection was found for category 5 (see Table 5 ). Imports of Chinese chemicals and related products do not seem to be significantly influenced by the exis tence of the railways considered here. However, for categories 6 and 7, the effect of rail connec tion was significant and positive. The import of Chinese manufactured goods was on average 25.4 percent larger for countries with an OBOR train connection and the import of Chinese ma chinery and transport equipment was on aver age 27.9 percent larger for countries with an OBOR train connection. Contrary to our expec tations, the effects observed here are not larg er than the effect of rail connection on the over all imports (see above). Therefore, we cannot say that the goods in categories 6 and 7 play a special role in the transport of goods by OBOR trains. Their imports to countries connected by train expands by about the same proportion as general imports.
In a further test of the other SITC categories, the imports of category 8 (miscellaneous manufac tured articles) were found to benefit the most from the railway connection. A highly significant coefficient of railway connection = 0.359 was found (see Table 6 ). This means that the imports of category 8 from China can be expected to ex pand on average by 35.9 percent for countries, which are connected by railway. 
Discussion of the Results
The results presented here should be interpret ed with caution, because there are various con siderable limitations to the present study. First of all, the OBOR initiative is a very young project and the railways investigated here have only op erated for a few years. Therefore, there are some serious restrictions in the availability of relevant data. Its main contribution to the young literature on OBOR is the identification of a statistically sig nificant positive effect of the railway infrastruc ture expansion on the trade of several categories of goods, which is in line with the assumptions of the gravity model and other reviewed studies.
Secondly, the countries included in this study are not a random sample but rather a conve nience sample, including the countries, which were connected by railway and the EU25 coun tries as a control group. The study can be un derstood as a seminatural experiment, where the establishment of a rail connection between some countries and China is seen as the main independent factor, which explains the outcome variables (trade figures). This study design can not be expected to have the same statistical validity and absence of bias as a fully random ized experiment. Lastly, there is a small chance that the effects of the rail connections observed here are caused by some confounding variable. Although all possible efforts to include the rele vant control variables in the study were made, it is possible that the rail connections themselves are caused by certain political, geographical, or other countryspecific factors which also explain the effects on trade, and which were not con trolled for. Nevertheless, we think that the pres ent study is statistically and logically sound, and that the results can be used as approximations of the true effects of the railways. A striking result of our analysis was that there is no significant effect of the railway connections on the overall exports to China. This result may be explained by the fact that up to now many of the OBOR trains carry goods from China to other markets, but return to China empty or with little cargo on board. In the long term, it can be expected that the trains' capacities will be more extensively used to export products to China. If this is the case, future replications of this study should deliver a significant result for the export data. The only significant effect found for the export data was a 100 percent increase of exports of food and animals to China. The possibility that the short travel time of the intercontinental trains enables the export of perishable goods from European producers to Chinese markets should be considered as an explanation for this effect.
A significant positive effect of the rail connections on the import of Chinese goods was found. Therefore, our initial hypothesis can be confirmed. The new rail connections of the OBOR initiative have a positive effect on the trade between China and its trading partners which are connected by rail. The analysis of individual SITC categories showed that the import of laptops and other electrical appliances does not increase more than general imports do as a result of the railways. Rather, the import of miscellaneous manufactured articles (SITC 8) profits the most from the railway initiative.
Therefore, by and large, the results seem to align with the core assumptions of the studies, which have been reviewed above. The general consensus of studies focusing on infrastructure's impact on trade is that the revealed impact is positive. The main idea behind these studies is that lower transportation costs triggered by the expansion in infrastructure have a positive impact on imports as well as exports. In this regard, as mentioned and discussed above, our study is in line with the study by Celbiş et al. (2014) . Future studies on this topic can build on the applied methodological and theoretical basis forwarded in this paper in order to develop these further and find the real effects of one of the most ambitious infrastructure projects of our time.
6 the Yuxinou raiLWaY: ConneCting Chongqing and duisBurg BY train 3 Yuxinou 3 was the first railway line to be promoted in the 'One Belt, One Road' initiative and started operating on January 28, 2011. It sets out from Chongqing and passes through Kazakhstan, Russia, Belarus, Poland, and finally reaches Germany in Duisburg. In March 2014, China's president, Xi Jinping, visited Duisburg where he witnessed the arrival of a cargo train at the railway station in Duisburg from Chongqing. This railway has significantly lowered the transportation time between Europe and China. This is in part due to the highly efficient customs clearance system along the railway network. If transported by sea from Chongqing to Europe, cargoes will first need to be shipped from Chongqing to Shanghai via the Yangtze River, and then carried over by sea from Shanghai to Europe. Yuxinou has reduced the transportation time on land to only two weeks (13 days) versus one and a half months by sea. Currently, every week there are four to five trains that leave Chongqing bound for Europe and three to four trains that return to Chongqing. By 2013, the transportation expense was lowered to 0.6 USD for one carriage per kilometre (Zhong 2015) . This price is similar to the price by sea transport but the shipping time is much shorter, enabling the railway to be competitive to sea transport. 
ConCLusion
Trade relations between China, Central Asia and Europe have existed for centuries. The 'One Belt One Road' initiative aims at deepening this historical relationship by improving infrastructural and organizational capabilities along the Belt and Road. One of this initiative's crucial elements is the establishment of intercontinental railways, which directly connect China with Europe. These railways offer a competitive and faster alternative to the transport of goods via sea routes, and may increase the intensity of international trade through a reduction of transport costs.
We investigate this assumption by means of a multiple regression analysis. The results demonstrate that the railways increase the intensi-ty of trade between China and its trading partners along the 'New Silk Road.' This holds true for the import of Chinese products, but only to a very limited extent for the export of European and Central Asian products to China. Due to the limitations outlined above, this result should be interpreted with caution, but it can be used as an indication towards the true effects of the railways. If trade flourishes, countries can produce according to their comparative advantages, which lead to win-win situations. Therefore, the proliferation of profitable trade is a common goal of many countries. The railways investigated here are a significant factor in achieving this goal.
'One Belt, One Road' is a project in its infancy and so is the research on its effects. This study was an attempt at bringing together the necessary data and methodological tools to arrive at a preliminary conclusion about the project's railway initiative. As significant results were achieved, further, more elaborate studies on the matter are warranted and needed. Future research should expand on the ideas developed here, adding on the amount of data collected and the statistical methods used. As the OBOR project matures, studies should be able to find more distinct results. It might be worthwhile to carry out a longitudinal follow-up to this study, to investigate the project's effects and profitability over time. 
